A downstream splicing enhancer is essential for in vitro pre-mRNA splicing.
Splicing enhancers have previously been shown to promote processing of introns containing weak splicing signals. Here, we extend these studies by showing that also 'strong' constitutively active introns are absolutely dependent on a downstream splicing enhancer for activity in vitro. SR protein binding to exonic enhancer elements or U1 snRNP binding to a downstream 5' splice site serve redundant functions as activators of splicing. We further show that a 5' splice site is most effective as an enhancer of splicing. Thus, a 5' splice site is functional in S100 extracts, under conditions where a SR enhancer is nonfunctional. Also, splice site pairing occurs efficiently in the absence of exonic SR enhancers, emphasizing the significance of a downstream 5' splice site as the enhancer element in vertebrate splicing.